Evaluation of Antimicrobial Efficacy of Lyophilized Platelet Lysate against Organisms Isolated from Infected Root Canals: An in vitro Study by Arvind Kumar & T L Suganya
IHRJ Volume 1 Issue 11 2018 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
INTRODUCTION  
The greatest challenge associated with failed root canals 
in clinical research is the development of surgical 
additives like the fibrin glue that reduces inflammation 
and enhance the healing process.1 For the past two 
decades many bioactive materials have been introduced 
in dentistry which are effective in their own way. 
Similarly it is of significance to know about the material 
which seeks major attention currently which is the 
autologous platelet concentrates (PCs). These platelet 
preparations excel both in the medical and dental field 
due to their excellent hemostasis and also for their hard 
and soft tissue regeneration properties. This is due to the 
abundant proteins and growth factors which are present 
in them. In spite of their superior properties these PCs 
are not commonly used in clinical practice because of the 
long working time, the availability of equipment and also 
due to the short storage time. To overcome these 
disadvantages the platelet concentrates are now available 
in the freeze dried form commonly known as lyophilized 
platelet lysate (LPL). 
 
Lyophilized platelet lysate (LPL) is a granular powder 
derived from the human blood which contains proteins 
and growth factors. These are lyophilized for long term 
storage and also for stability. Many researches have 
described the healing potential and also the hemostasis 
of platelet preparations, but only recently its 
antimicrobial   property  is  gaining  recognition.   This   is  
 
the first study to evaluate the antimicrobial property of 
the freezed platelet concentrates ( LPL).2 
 
E. feacalis is a gram positive cocci and a facultative 
anaerobe that occurs singly in pairs or in short chains. Its 
cell wall contains large amount of peptidoglycan and 
teichoic acid. It has the ability  to survive in the root canal 
as a single organism without other bacterial support. 
Upon contamination of the root canal with this 
bacterium, it colonizes the dentinal walls under stressful 
conditions like endodontic medicaments and nutrient 
deficiency. The most common challenge in current 
endodontic practice is the eradication of E. feacalis from 
root canals especially in failed cases. This is due to its 
peculiar ability to survive even in high alkaline 
environment and it is also seen to be the most commonly 
associated microorganism with persistent periapical 
lesions after  completion of endodontic treatment.3 
 
Candida albicans is a diploid fungus which is a part of the 
normal microflora but has also occasionally been 
reported in failed root canals. The pathogenicity of this 
organism is dependent upon local and systemic factors 
affecting the host.4 
 
Bacillus subtillis, a rod shaped gram positive and catalyst 
positive bacteria. It produces various array of structurally 
unrelated antimicrobial proteins like lipopeptides  and  
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 bacteriocin like inhibitory substances which modify 
their outer structure which helps in regrouping the 
organisms for proliferation and spreading. The spores of 
these strains can be present in  unsterilized gutta-percha 
cones when these are used as the root canal filling 
material. This can cause bacterial contamination when it 
comes in contact with the peri-radicular tissues.5 
 
MATERIALS AND METHODS 
The study material used here is the Lyophilized platelet 
lysate obtained from Mother Cell Regenerative Centre, 
Trichy. 
 
Preparation of lyophilized platelet lysate 
Fresh Platelet rich plasma units are obtained from buffy 
coats and are immediately used for the preparation of 
LPL, as the old platelet concentrates have in them a 
reduced number of growth factors which is due to the 
storage and degradation process.  
 
Sterility check: Discarded platelet concentrates (after 5 
days of preparation) which are prepared by apherisis 
method and stored in plastic bags are obtained from the 
blood bank (Doctors Diagnostic Center, Trichy). Each 
bag contains 45-50 ml of leucoreduced buffy coat. 
Sterility check is carried out before pooling the samples. 
 
Pooling of buffy coats: Two buffy coat units were 
pooled and 2 ml of the sample was removed to enable for 
the platelet count. The content of the platelet 
concentrates are transferred as a 30 ml in a sterile 50ml 
centrifuge tube (Tarson New Delhi). 
 
Platelet counting: The number of platelets were 
counted by photometric method6 before the freeze thaw 
cycle. A platelet reagent (Lyse-S III lytic reagent) was 
added as per the manual provided by Biolab Diagnostics, 
India. Approximately 18.5 ± 2.3× 109 Cells / ml was used 
for this study.  
 
Removal of WBC & RBC Residues: The pooled buffy 
coats were centrifuged at 250 g for 10 mins at 4°C in order 
to remove traces of leucocytes. After centrifugation the 
plasma was then transferred to another sterile tube 
without disturbing the pellet. This platelet contains 
traces of RBC and WBCs.  
 
Platelet Fragmentation (Activation): The platelets 
were then activated by means of  repeated  freeze thawing 
cycle by placing it first at -40°C for 25 min and then 
immediately it was transferred to a 37°C water bath for 10 
min. This cycles was then repeated three times in order 
to release the growth factors by breaking the platelet 
membrane.  
 
Removal of platelet fragments: The platelet 
membranes were  then removed by passing the content 
through a series of cell strainers measuring 100μm, 70 
μm, 40 μm, (TCP 181-3; HiMedia, Mumbai, India) 
respectively and finally placing it in a centrifuge at 4000 
g for 15 minutes.   
 
Lyophilisation of Platelet Lysate: The activated 
platelet sample was frozen at -40°C and then was taken 
for freeze-drying in a laboratory-scale freeze-drier 
(EBT121, India). The freeze-drier cabinet was precooled to 
- 40°C and the frozen activated platelet was then placed 
on the shelf of the cabinet. During the drying process, the 
vacuum chamber pressure was kept at about 5 Pa. 
Depending upon the volume of the samples placed the 
drying time lasted for  between 48 to 70  hrs. After freeze-
drying, the samples were removed aseptically, EO 
Sterilized and then stored at room temperature. 
Lyoprotectants like trehalose and bovine serum albumin 
were not used as the aim was to lyophilize the growth 
factors.  
  
Bacterial strains: Organisms such as E.feacalis (MTCC), 
Candida albicans and Bacillus subtillis  are obtained from 
the Indian institute of microbial technology, Chandigarh, 
India and stored in cryoprotectant medium (brain-heart 
infusion broth) at -80°C to suspend metabolism. Before 
use, the microbial cultures were recovered by thawing 
and seeding on the  appropriate solid medium. E. faecalis 
and B.subtilis were seeded on trypticase soy agar and 
incubated for 24 hours at 37°C. C. albicans was seeded on 
to Sabouraud dextrose Agar.  
 
Determination of the Antimicrobial property: To 
determine the antimicrobial property, first the minimum 
inhibition concentration of the drug was determined and 
then the inhibitory zone was measured by using the disc 
diffusion method. 
 
Disc diffusion method: This was performed by 
determining the Zone of Inhibition, which is a rapid and 
inexpensive way to determine the susceptibility of a 
particular antigen to the bactericidal agent applied. This 
was executed by measuring the diameter (mm) of the 
area that stays clear of microbial growth by using a 
vernier caliper for this method and standard antibiotic 
disks were purchased (HIMEDIA Laboratories, India). 
Each disk had a diameter of 6 mm and was loaded with 
10 to 60 mg  of  the sample  and   then  it   was  air  dried.  
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Bacterial cultures of about 106 CFU/mL was plated on to 
the LB agar plate onto which the loaded disks were placed 
and incubated at 37 ◦C for 18 hrs. The diameters of the 
zone of inhibition were measured and the assays were 
then performed in triplicate (Table 1). 
 
Statistical analysis 
The collected data were expressed in the 
mean ± standard deviation mode. P values were 
calculated using the Chi Square test by the SPSS 21.0 
software.  
 
RESULTS 
The minimum inhibitory concentration of LPL is shown 
in Table 1. Antimicrobial Activity of Tested Sample of the 
three organisms is shown in Table 2. The minimum 
inhibition zone of the three organisms LPL showed 
greater inhibition Zone For E. feacalis followed by C. 
albicans and Bacillus Subtilis. 
 
DISCUSSION 
Bacterial infection is one of the most serious 
complications impairing wound healing and tissue 
regeneration. Even after applying strict disinfection, 
bacteria can infiltrate and colonize the underlying 
tissues. The combination of proteolytic enzymes, chronic 
inflammation, toxin-rich bacterial exudates can alter the 
growth factors and metalloproteinases, thereby affecting 
the cellular components needed for cell proliferation and 
wound healing.7 
 
The main goal of endodontics is to restore the form of the 
tooth and peri-radicular tissues without any post-
operative infections. But achieving this is always a great 
challenge. For the past two decades regeneration 
potential of platelet concentrates has the subject of 
interest among various researchers. But there are only 
few articles supporting its antimicrobial property. 
 
As the platelet concentrates are a complex mixture of 
platelets ,WBC’s and plasma the antibacterial property of 
platelets alone is poorly understood .Several results have 
shown that the antibacterial activity is due to the 
antimicrobial proteins and peptides of immune defense 
such as platelet factor-4, RANTES,8,9 Thymosin-4, 
Connective tissue activating peptide 3, Fibrinopeptide10 A 
and B, Human beta defensin-3, Platelet Basic Protein, and 
the alpha granular Components Like Complement 
binding proteins.11,12 
  
For antimicrobial actions of platelet concentrates, direct  
 
interaction of the platelets with microorganisms and the 
participation in the antibody-dependent cell cytotocity, 
activation of the antioxidant responsive element, the 
white blood cells in direct bacterial killing,  antigen-
specific immune response and release of 
myeloperoxidases are also suggested.13 
 
E. faecalis was chosen in this study because it is 
associated with most of the persistant periapical 
infections in clinical situations. Elimination of these 
infections not only depends upon the host defense but 
also various treatment factors. The ability of cells of E. 
faecalis to cause periapical disease and chronic failure 
may be due to their ability to invade dentinal tubules and 
remain viable within the tubule.14,15 Direct interaction of 
platelets with microorganisms and participation in 
antibody-dependent cell cytotoxicity and WBC’s in direct 
bacterial killing, activation of the antioxidant responsive 
element, release of myeloperoxidases, and antigen-
specific immune response have also been suggested.16,17 
LPL is active against this microorganism even at low 
concentration ranges.  
 
Candida albicans is isolated in over 80% of oral candidal 
lesions. In the present study, we observed that LPL was 
active against C. albicans at higher platelet concentration 
than those effective against the various other bacteria 
tested. This result is consistent with the findings of Tang 
et al. that the antimicrobial activity of seven 
antimicrobial peptides obtained from human platelets 
were more potent against bacteria than fungi.12,18 
 
LPL is effective against Bacillus subtillis in a 
concentration similar to that of candida albicans. Its 
antibacterial action is due to the Truncation of CTAP -III 
and NAP-2 at their C- terminus generates two additional 
peptides, thrombocidins-1 and -2, which are bactericidal 
in vitro against some strains of Bacillus subtilis. 
 
CONCLUSION 
In addition to the various established regenerative 
properties, this study demonstrates that LPL also 
possesses antibacterial activity. Therefore LPL could be 
potentially a useful substance in fighting against post 
treatment infections and might represent the linking of 
osteoinductive and antimicrobial activity.19 From this 
study it was concluded that the introduction of LPL in 
Endodontics seems to be safe and effective. This  also 
indicates   that    the   introduction    of     this     platelet 
concentrate in endodontic practice seems to be feasible 
without     compromising     its       hemostatic      property.20 
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Figure 1. Fig 1. Minimum inhibition Zone (MIZ) of three organisms in Luria Bertani agar:.2 – 20mg LPL; 4 – 40mg 
LPL; 6 – 60mg LPL :+ - Known standard antibiotic (Tetracycline, Amphotericin) 
 (A): Media control  (B):MIZ of E faecalis, (C) MIZ of  Bacillus subtilis  (D) MIZ of Candida albicans 
 A  B 
 C  D 
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LPL 
PATHOGENS AND ACTIVITY (ZONE OF INHIBITION 
IN MM) 
  E. faecalis C. albicans B. subtilis 
*/+ Standard known 
antibiotic 
25mm 22mm 18mm 
2 20 mg/ml of LPL - - - 
4 40mg/ml of LPL 3mm - - 
6 60mg/ml of LPL 8mm 6mm 2mm 
 E.feacalis C.albicans B.subtilis 
Test 1 58 54 36 
Test 2 50 54 40 
Test 3 54 36 46 
Table 1.  Showing minimum inhibitory concentration of LPL for the three organisms 
Table 2.  Minimum inhibition Zone formed by three organisms at various concentrations 
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